TITLE OF THE INVENTION 

STENCIL PRINTING MACHINE AND CONTROL METHOD THEREOF 

CROSS-REFERENCE TO RELATED APPLICATION 
5 This application claims benefit of priority under 35 USC 

§ 119 to Japanese Patent Application No.P2000-238948, filed on 
August 7, 2000, the entire contents of which are incorporated 
herein by reference. 

10 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a stencil printingmachine 
and a control method thereof having a plurality of printing drums 
capable of performing multi-color printing. 

15 

2 . Description of the Related Art 

In general, a stencil printing machine having plural 
printing drum capable of performing mono-color and multi-color 
printing comprises a first printing drum 111a, a second printing 

20 drum 111b, and a pressure drum 112 which are arranged rotatably, 
as shown in FIG.l. Each of the first and second printing drums 
111a and 111b are placed closely at the outer peripheral surface 
of the pressure drum 112 separated to each other in approximately 
a 90 degree angle around the center of the pressure drum 112. 

25 In the Initiation of the stencil printing process, firstly, 

stencil sheet clamp sections of both the first and second printing 
drums Ilia and 111b clamp corresponding stencil sheets having 
perforations made based on the first and second color printing 
data so that they are rolled on the outer peripheral surface 

30 of the corresponding printing drums. Following this process, 
a print paper is fed between the first printing drum 111a and 
the pressure drum 112 from the paper feed section 113 while the 
first and second printing drums ilia and 111b rotate around the 
arrow A in synchronization of the rotation of the pressure drum 

35 112 around the arrow B. 
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Thereby, a print paper clamp section In the pressure drum 
112 clamps the print paper fed and Is further fed between the 
first printing drum 111a and the pressure drum 112 through the 
outer peripheral surface of the pressure drum 112. At this time, 
5 a first color ink is transferred onto the print paper through 
perforations made in the stencil sheet. 

Next, the print paper from the first printing drum Ilia 
is fed between the second printing drum 111b and the pressure 
drum 112. Similar to the first color printing process described 

10 above, the second color ink is transferred to the print paper 
through perforations made in the stencil sheet rolled on the 
second printing drum 111b. A paper delivery section 114 then 
delivers to a predetermined position the print paper on which 
a desired printing image data have been printed. Finally, the 

15 stencil sheets rolled on the outer peripheral surface of the 
printing drums 111a and 111b are disposed into discharged stencil 
sheet boxes 115a and 115b. Thereby, a series of the stencil 
printing process is completed. 

By the way, the stencil printing machine of the 

20 configuration described above has a drawback in which the entire 
printing process, specifically, a mono-color printing process 
can not be performed when one of printing drums is not mounted 
in the machine , or no ink cartridge is mounted, or the ink cartridge 
is empty, or no discharged stencil sheet box is mounted, or the 

25 discharged stencil sheet box is filled in one of the printing 
drums. In those cases, it is hard for the user to handle the 
stencil printing machine having the above configuration, 
specifically, in order to perform a mono- color printing. 

30 SUMMARY OF THE INVENTION 

Accordingly, an object of the present Invention is, with 
due consideration to the drawbacks of the conventional technique , 
to provide a stencil printing machine and a control method thereof 
capable of improving the user-handling of the stencil printing 

35 machine and the stencil printing process. 



In accordance with an embodiment of the present invention, 
a stencil printing machine comprises a plurality of printing 
drums and a control section controlling a stencil printing 
process so that even if the printing drum that is not used in 
5 the current stencil printing process is in an error state, the 
stencil printing process is performed by using other printing 
drums. By this configuration of the stencil printing machine, 
it is possible to perform the stencil printing process using 
the printing drum which the user selects in the process without 

10 causing any trouble even if one printing drum which is not used 
in the process is in the error state. 

Furthermore , in accordance with another embodiment of the 
present invention , a control method of a stencil printing machine 
having a plurality of printing drums comprises a control step 

15 of controlling a stencil printing process. In the control step, 
even if the printing drum that is not used in the current stencil 
printing process is in an error state, the stencil printing 
process is performed by using other printing drums. By this 
control method, it is possible to perform the stencil printing 

20 process using the printing drum which the user selects in the 
process without causing any trouble even if one printing drum 
which is not used in the process is in the error state. 

Moreover, in accordance with another embodiment of the 
present invention , a control method of a stencil printing machine 

25 having a plurality of printing drums capable of performing 
mono -color and multi-color printing processes comprises a 
control step in which a stencil printing process is so controlled 
that even if the printing drum which is not used in an error 
state, the mono-color printing process is performed by using 

30 other printing drums. By this control method, even if the printing 
drum that is not used is in the error state, it is possible to 
perform the mono -color printing process by using other printing 
drums . 

The stencil printing machine described above comprises 
35 a printing drum absence detection section comprising detectors 
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provided to a corresponding printing drum detecting whether or 
not each of the printing drums is mounted in the stencil printing 
machine , adischarged stencil sheet box absence detection section 
comprising detectors provided to a corresponding printing drum 
5 detecting whether or not the discharged stencil sheet box is 
mounted in the corresponding printing drum, and a discharged 
stencil sheet box full detection section comprising detectors 
provided to a corresponding discharged stencil sheet box 
detecting whether or not the discharged stencil sheet box is 

10 filled with used stencil sheets . In addition, each printing drum 
further comprises an ink container detection section detecting 
whether or not the ink container is mounted in the corresponding 
printing drum, and an ink sensor section detecting whether or 
not an ink is filled in the corresponding ink container in the 

15 printing drum. In the stencil printing machine, the control 
section controls the stencil printing process based on detection 
results of the above detection sections. 

Furthermore , the stencil printing machine described above 
further comprises an operation panel displaying error 

20 information and through which a user selects one or more the 
printing drums to be used in the stencil printing process and 
instructs to initiate the stencil printing process. In the 
stencil printing machine, the operation panel comprises at least 
one of the display sections to inform following error states 

25 for each printing drum to the user: no printing drum is mounted; 
no ink container is mounted; ink container is empty; no discharged 
stencil sheet box is mounted; and a discharged stencil sheet 
box is filled with discharged stencil sheets. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features, aspects and advantages 
of the present invention will become more apparent from the 
following detailed description of the present invention when 
taken in conjunction with the accompanying drawings, in which: 

35 FIG. 1 is a schematic diagram showing a basic configuration 
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of a stencil printing machine; 

FIG. 2 is a block diagram showing a configuration of a 
stencil printing machine according to embodiments of the present 
invention; 

5 FIG. 3 is a block diagram showing a configuration of an 

operation panel in the stencil printing machine shown in FIG. 2; 

FIG. 4 is a flow chart of a stencil printing process 
according to an embodiment of the present invention; 

FIG. 5 is a flow chart showing a printing drum switching 
10 process in the stencil printing process according to an 
embodiment of the present invention; 

FIG. 6 is a flow chart showing a printing drum error 
detection process in the stencil printing process according to 
an embodiment of the present invention; 
1 5 FIG .Visa flow chart showing a stencil making and printing 

process in the stencil printing process according to an 
embodiment of the present invention; 

FIG. 8 is a flow chart showing another stencil making and 
printing process in the stencil printing process according to 
20 an embodiment of the present invention; and 

FIG. 9 is a flow chart showing an error judgment process 
in the stencil printing process according to an embodiment of 
the present invention. 

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Other features of this invention will become apparent 
through the following description of preferred embodiments which 
are given for illustration of the invention and are not intended 
to be limiting thereof. 

30 

First embodiment 

Hereinafter, a description will be given of detailed 
explanation for the conf iguration of the stencil printing machine 
and the control method thereof according to embodiments of the 
35 present invention with reference to FIG. 2 to FIG. 9. 
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<CONFIGURATION OF STENCIL PRINTING MACHINE> 

Firstly, features of the configuration of the stencil 
printing machine 10 according to embodiments of the present 
invention will be explained with reference to FIG. 2. 
5 The configuration of main basic components in the stencil 

printing machine 10 of the present invention shown in FIG. 2 is 
basically equal to that of the stencil printing machine shown 
in FIG . 1 . That is , the first printing drum 1 , the second printing 
drum 2, and the pressure drum 17 shown in FIG.l correspond to 
10 the first printing drum 1 (as a first drum) , the second printing 
drum 2 ( as a second drum) , and the pressure drum 17 shown in FIG. 2 , 
respectively. In addition, discharged stencil sheet boxes 31 
and 32, a paper feed section 33, a paper delivery section 34 
shown in FIG.l are omitted from FIG- 2. 
15 The stencil printing machine 10 according to the 

embodiments of the present invention shown in FIG. 2 comprises 
the first printing drums 1, the second printing drum 2, a CPU 
(central processing unit as a control section) 11, printing drum 
absence detectors 12a and 12b, discharged stencil sheet box 
20 absence detectors 14a and 14b for the discharged stencil sheet 
boxes 31 and 32, discharged stencil sheet box full detectors 
15a and 15b for the discharged stencil sheet boxes 31 and 32, 
a main motor 16, the pressure drum 17, the operation panel 18, 
a ROM 19 for storing control programs for the operation of the 
25 CPU 11 , and a RAM 20 for storing data such as operation variables . 
In particularly, the CPU 11 controls the operation of each 
configuration components in the machine 10 according to the 
control programs stored in the ROM 19 . The printing drum absence 
detectors 12a and 12b for the printing drums 1 and 2 detect whether 
30 or not each printing drum is mounted on the machine 10. The 
discharged stencil sheet box absence detectors 14a and 14b detect 
whether or not a discharge stencil sheet box is mounted on each 
corresponding printing drum. The discharged stencil sheet box 
full detectors 15a and 15b detect whether or not each discharged 
35 stencil sheet box is filled. The main motor 16 drives the printing 
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drums 1 and 2 and the pressure drum 17. Through the operation 
panel 18, the user instructs the initiation of the operation 
of the printing drums 1 and 2 and the pressure drum 17 that will 
be used in the stencil making and printing process. The ROM 19 
5 stores the control programs for the operation of the CPU 11. 

Each printing drum comprises an ink container detector 
13a (13a' ) , an ink sensor 13b (13b' ) , and an ink motor 13c (13c' ) . 
The ink container detector 13a (13a') detects whether or not 
the ink container is mounted on each corresponding printing drum . 
10 The ink sensor 13b (13b') detects the presence of the ink on 
a squeegee roller of each printing drum (namely, the ink sensor 
detects whether or not the ink container is empty) . The ink motor 
13c {13c' ) supplies the ink to the squeegee roller the from the 
ink container. 

15 As shown in FIG. 13, the operation panel 18 comprises an 

error display lamp section 18a, a first printing drum selection 
key 18b, a second printing drum selection key 18c, a first and 
second printing drums selection key 18d, a start key 18e, and 
a stop key 18f. 

20 The error display laimp section 18a displays various states 

(specifically, error states) relating to each of the first and 
second printing drums 1 and 2. The user may select stencil making 
and printing process for the first printing drum 1 through the 
first printing drum selection key 18b in the operation panel 

25 18. The user may also select the stencil making and printing 
process for the second printing drum 2 through the second printing 
drum selection key 18c. The user may also select the stencil 
making and printing process for the first and second printing 
drums 1 and 2 through the first and second printing drums selection 

30 key 18d. The user may instruct to start the stencil making and 
printing process through the start key 18e and to stop the stencil 
making and printing process through the stop key 18f . 

The error display lamp section 18a comprises a plurality 
of error display lamps in order to inform the following error 

35 states to the user: 
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No first printing drum 1 is mounted (first printing drum 
absence lamp 21); 

No second printing drum 2 is mounted (second printing drum 
absence lamp 22); 
5 No first ink container is mounted (first ink container 

absence lamp 23); 

No second ink container is mounted (second ink container 
absence lamp 24); 

The first color ink in the first ink container is empty 
10 (first ink empty lamp 25); 

The second color ink in the second ink container is empty 
(second ink empty lamp 26); 

No first discharged stencil sheet box for the first 
printing drum 1 is mounted (first discharged stencil sheet box 
15 absence lamp 27); 

No second discharged stencil sheet box for the second 
printing drum 2 is mounted (second discharged stencil sheet box 
absence lamp 28); 

The first discharged stencil sheet box for the first 
20 printing drum 1 is filled (first discharged stencil sheet box 
full lamp 29); and 

The second discharged stencil sheet box for the second 
printing drum 2 is filled (second discharged stencil sheet box 
full lamp 30) . 
25 <CONTROL METHOD OF STENCIL PRINTING MACHINE> 

Next, a description will be given of the control method 
for the stencil printing machine 10 according to the embodiments 
of the present invention with reference to FIG. 4 to FIG. 9. 

The stencil printing process of the stencil printing 
30 machine 10 is controlled based on following steps S301 to S308 
shown in FIG. 4. 

(1) When the user selects one or more the printing drums 1 and 
2 (Step S301) through the first, the second, and the first and 
second printing drum selection keys 18b, 18c, and 18d on the 
35 operation panel 18, the CPU 11 executes the following sub- steps 
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S401 to S410 shown in FIG. 5. 

( 1 - 1 ) It is judged whether or not the first printing drum selection 
key 18b is pushed (S401) . When the key 18b is pushed, the entire 
error display lamp section 18a consisting of the plural lamps 
currently lighting up is switched of f (S402) . After the following 
first printing drum error detection and display process is 
executed (S403, described later) . the operation flow goes forward 
to Step S303. On the other hand, when the key 18b is not pushed, 
the operation flow immediately goes to the process Step S404 
(see FIG. 4 and FIG. 5). 

(1-2) In the step S404, it is judged whether or not the second 
printing drum selection key 18c is pushed (S404). 

When the key 18o is pushed, the entire error display lamp 
section 18a consisting of plural lamps currently lighting up 
is switched off (S405) . After the following second printing drum 
error detection and display process is executed {S406, described 
later) , the operation flow goes forward to the process of Step 
S303. 

On the contrary, when the key 18c is not pushed, the 
operation flow immediately goes to the process of S407 (see FIG. 4 
and FIG.5) . 

(1-3) In the step S407, it is judged whether or not the first 
and second printing drum selection key 18d is pushed (S407). 

When the key 18d is pushed, the entire error display lamp 
section 18a consisting of plural lamps currently lighting up 
is switched off (S408) . The first printing drum error detection 
and display process (S409, described later) and the second 
printing drum error detection and display process (S410, 
described later) are executed in order . Following these processes, 
the operation flow goes forward to the process of Step S303. 

On the contrary, when the key 18d is not pushed, the 
operation flow immediately goes to Step S303 (see FIG. 4 and 
FIG.5) . 

Next, a description will be given of the explanation of 
the printing drum error detection and display process with 



reference to FIG. 6 . Although FIG. 6 shows the printing drum error 
detection and display process only for the first printing drum 
1, this process can be applied to the second printing drum 2. 

The error detection and display process is broadly divided 
into two error detection processes, the error detection for the 
printing drums and the error detection for the discharged stencil 
sheet boxes. 

Firstly, the error detection for the printing drums is 
performed. That is, it is judged whether or not the printing 
drum 1 is mounted on the machine 10 (S501). When the printing 
drum 1 is not mounted as a result of the judgment, it is so 
controlled that the first printing drum absence lamp 21 in the 
error display lamp section 18a lights up (S502) and the operation 
flow goes forward to Step S507. 

On the other hand, when a result of the judgment indicates 
that the first printing drum 1 is mounted correctly, it is further 
judged that the first ink container in the first printing drum 
1 is mounted (S503). 

When no first ink container is mounted, it is so controlled 
that the first ink container absence lamp 23 in the error display 
lamp section 18a lights up (8504) and the operation flow then 
goes forward to Step S507. 

On the contrary, when the first ink container is mounted, 
it is judged the presence of an ink in it (S505). When there 
is no ink in the first ink container in the first printing drum 
1 (namely, whether or not the first ink container is empty), 
it is so controlled that the first ink absence lamp 25 lights 
up in the error display lamp section 18a and the operation flow 
immediately goes to S507. When there is the ink in it (namely, 
not empty) , the operation flow immediately goes forward to S507 . 

Next, a description will be given of the explanation of 
the error detection process for the discharged stencil sheet 
box and following processes (Step S507 to S510) . 

First, it is judged whether or not the first discharged 
stencil sheet box for the first printing drum 1 is mounted ( S507 ) . 
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When the box is not mounted, it is so controlled that the first 
discharged stencil sheet box lamp 27 in the error display lamp 
section 18a lights up (S508) . The series of the error detection 
processes is thereby completed. 

On the other hand, when the first discharged stencil sheet 
box is mounted, it is judged whether or not it is filled with 
discharged stencil sheets (S509). When it is filled, it is so 
controlled that the first discharged stencil sheet box full lamp 
29 lights up (S510) and the series of the error detection processes 
is thereby completed. 

Thus, the error detection and display process judges 
whether or not one or more errors relating to the printing drum 
itself and the discharged stencil sheet box occur. If at least 
one error occurs, the process controls that one or more the 
corresponding error lamps 21 to 30 in the error display lamp 
section 18a on the operation panel 18 light up. 

Next, a description will be given of the explanation of 
the processes S303 to S308 shown in FIG. 4. 

(2) It is judged whether or not the start key 18e to indicate 
the initiation of the stencil printing process is pushed (S303) . 
When it is not pushed as a result of this judgment , the operation 
flow returns to the drum switching process (Step 301). 

(3) When the result of this judgment indicates that the start 
key 18eis pushed, it is judged whether or not amono-color printing 
process only for the first printing drum 1 is selected (S304) . 

When only the first printing drum 1 is selected, the stencil 
making and printing process only for the first printing drum 
1 will be executed (S306). 

(4) When only the first printing drum 1 is not selected, it is 
judged whether or not a mono -color printing process only for 
the second printing drum 2 is selected (S305). 

When the result of this judgment indicates that only the 
second printing drum 2 is selected, the stencil making and 
printing process only for the second printing drum 2 will be 
executed (S308). 



Here, a description will be given of the explanation of 
the stencil making and printing process only using the first 
printing drum 1 (or second printing drum 2) with reference to 
FIG. 7. 

5 Although FIG. 7 shows the stencil making and printing 

process only for the first printing drum 1, this process can 
be applied to the second printing drum 2. 

When the stencil making and printing process only using 
the first printing drum 1 is executed, at first, it is judged 

10 whether or not one or more errors relating to the first printing 
drum 1 occur. When a result of this judgment indicates that one 
or more errors occur, the machine 10 displays the information 
relating to the occurrence of the errors relating to the first 
printing drum 1 in order to inform to the user the difficulty 

15 to execute the stencil making and printing process. 

On the contrary, when no error for the first printing drum 
1 occurs, the stencil making process for the first printing drum 
1 is executed normally (S602). 

After the completion of the stencil making process, it 

20 is judged again whether or not one or more errors relating to 
the first printing drum 1 occur {S603). When a result of this 
judgment indicates that one or more errors occur, the machine 
10 displays the information relating to the occurrence of the 
errors relating to the first printing drum 1 in order to inform 

25 to the user the difficulty to execute the following processes. 

On the other hand, when the result of this judgment 
indicates that no error occurs and the user does not push the 
stop key 18f to halt the operation of the printing process, the 
printing process using printing information made on the first 

30 printing drum 1 is executed {S605). 

The judgment to detect whether or not one or more errors 
relating to the first printing drum 1 occur (or one or more errors 
relating to second printing drum 2), as shown in FIG. 9, will 
be performed for the following checks in order: 

35 Is the first printing drum 1 mounted ?; 
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Is the first ink container for the first printing drum 
1 mounted ?; 

Is there ink in the first ink container for the first 
printing drum 1 ?; 
5 Is the first discharged stencil sheet box for the first 

printing drum 1 mounted ? ; and 

Is the first discharged stencil sheet box filled ? 
When at least one error occurs, it is judged that one or 
more errors relating to the first printing drum 1 occur. 
10 (5) When only the second printing drum 2 is not selected, it 
is judged to perform the stencil making and printing process 
using both the first and second printing drums 1 and 2. Thereby, 
the machine 10 performs this process. 

Here, a description will be given of the explanation of 
15 the stencil making and printing process (S307) using both the 
first and second printing drums 1 and 2 with reference to FIG. 8. 

At first, when the stencil making and printing process 
using both the first and second printing drums 1 and 2 is performed, 
it is judged whether or not one or more errors relating to the 
20 first printing drum 1 occur (8701). When a detection result 
indicates that the error relating to the first printing drum 
1 occurs, the machine 10 informs to the user the occurrence of 
the error relating to the first printing drum 1 and also informs 
the difficulty to execute the multi-color printing process. 
25 On the other hand, the detection result indicates that 

there is no error relating to the first printing drum 1, the 
stencil making process for the first printing drum 1 is executed 
(S702) . 

After the completion of the stencil making process for 
30 the first printing drum 1, it is judged whether or not one or 
more errors relating to the second printing drum 2 occur. When 
a detection result indicates that the error relating to the second 
printing drum 2 occurs, similar to the case of the first printing 
drum 1 prescribed, the machine 10 informs to the user the 
35 occurrence of the error relating to the second printing drum 
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2 and also informs the difficulty to execute the multi-color 
printing process. 

On the other hand, there is no error relating to the second 
printing drum 2, the stencil making process for the second 
5 printing drum 2 is executed (S704) . After the completion of the 
stencil making process, it is judged whether or not one or more 
errors relating to both the first printing drum 1 and the second 
printing drum 2 occur in order (S705 and S706). 

As a result of this judgment, when the error occurs, the 
10 machine 10 informs to the user the occurrence of the error and 
also informs the difficulty to perform the printing process. 

On the other hand, there is no error relating both the 
first and second printing drums 1 and 2, and when the user does 
not push the stop key 18f , the printing processes for the first 
15 and second printing drums 1 and 2 are performed in order (S708, 
S709). 

Thus, according to the stencil printing machine and the 
control method of the embodiments of the present invention, even 
if one or more errors occur in one printing drum, it is so 

20 controlled that the stencil making and printing process is 
performed by using other printing drum. Therefore the user who 
wants to perform the mono-color printing process can handle 
easily the stencil printing machine. 

As set forth in detail, according to the stencil printing 

25 machine and the control method of the present invention, even 
if one or more errors occur in a printing drum that is not used 
in the stencil printing process, it is so controlled that the 
stencil printing process can be performed by using other printing 
drum. Therefore the user, specifically, who wants to perform 

30 the mono-color printing process, can easily handle the stencil 
printing machine. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details and 

35 representative embodiments shown and described herein. 
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Accordingly , various modifications may be made without departing 
from the spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 
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